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injected intradermally and the reactions were recorded at 48 and 72 hours. 5. Material for cultures and smears for gonococci was obtained. 6 . The quantitative serologic Kahn test for syphilis was performed routinely on the blood serum throughout the period of hospitalization and for eight consecutive weeks following discharge from the hospital. In a few cases the Eagle complement fixation reaction and the Hinton test were performed in addition to the Kahn test. Of the 370 caes of chancroid, 129 patients had chancroid alone, 182 had double infection, 57 had triple infection and two quadruple infection, as shown in table 2. Two hundred and seven patients had syphilis in addition to chan-croid, of whom 73 patients had primary and 64 had secondary syphilis, three had chancre-redux, one cutaneous gumma and the other 66 had either latent or asymptomatic central nervous system syphilis. Table 3 gives the stages of syphilis and the concurrent venereal disease of the 207 patients.
Among the 370 cases, single chancroidal lesions were encountered in 211 patients. Of the 211 patients, 79 had chancroid only, 19 had chancroid and gonorrhea, one had chancroid and lyrnphogranuloma venereum, and one had chancroid, gonorrhea and lymphogranuloma venereum; in other words, 100 patients had a single chancroidal lesion of whom 21 had a concurrent venereal infection at a different site. One hundred and eleven patients with a single lesion had syphilis at the same time, of whom 47 had chancre, 22 a single secondary lesion and three a chancre redux which were also infected with H. ducreyi. Multiple chancroidal lesions were found in 159 patients of whom 50 had chancroid alone, nine had gonorrhea in addition, and three had lymphogranuloma venereum (lymph node involvement but no genital lesions), and one had granuloma inguinale where the ulcer was also infected with the chancroid bacillus. Ninety-six cases had syphilitic lesions also infected with H. ducreyi of whom 26 had multiple chancres, and 42 had eroded papules. The other 28 had latent or late syphilis. Tables 4 and 5 show combinations of these various infections.
Of the 153 patients who had chancroid but no evidence of syphilis only five developed syphilis later to our knowledge (observation period of two months). Two were re-admitted with a chancre at the original site of the chancroidal ulcer which appeared about two weeks after the chancroidal lesion had healed, and three were re-admitted with maculo-papular secondary syphilis, four to six weeks after the chancroidal lesions had healed.
The most common sites of the primary chancroidal lesions of the male genitalia were in the order named: the preputial orifice, the internal surface of the pre- BACTERIOLOGICAL   TABLE 4 Correlation of skin te8ts and bacteriologic findings puce, the frenulum, the fossa navicularis. Only twice did we observe a chancroidal lesion on the glans penis. When the lesions were located in the balanopreputial groove it was invariably found that only the cutaneous side was involved, leaving the region covered by the muco-cutaneous junction uneroded. These findings are in accordance with the observation of Rauschkolb (2), Miian (3), Rivalier (4), Ravaut and Ducourtioux (5) . Miian was of the opinion that the skin possesses a peculiar affinity for H. ducrei which is not shared by the mucous membrane. This would explain the frequency with which the skin of the penis is implicated in contrast to the muco-cutaneous junction of the penis.
Forty-two per cent of the chancroidal lesions in women were located at the fourchette. Next in order were the lesions at the vestibule, on the labia minora, and clitoris.
The criteria of Brandt and Torpin (6) were helpful in the evaluation of the lymph node involvement. In the 370 cases left and right inguinal nodes were involved in 126, the left nodes only in 132, and the right nodes only in 63 cases, and no involvement was found in 39 cases. In only seven cases were the nodes draining on admission. Small fiuctuant nodes were aspirated in 13 cases and only four patients had very large fluctuant nodes which necessitated incision and draining.
SPECIFIC LABORATORY FINDINGS
Coagulated rabbit blood was used as a medium for H. ducreyi cultures and the smears were stained with a mixture of methylene blue and brilliant green.
Positive cultures were obtained in 219 cases while H. ducreyi was demonstrated only on smears in 159 cases of the 370 studied.
CUTANEOUS TESTS
The Ducrey vaccine (Lederle) was used throughout and all patients were tested with Frei antigen control and Frei antigen (Lederle). The reactions were read after 48 and 72 hours. A positive reaction was based on the presence of an indurated papule measurhg six millimeters or more at the shortest diameter. A papule measuring less than five millimeters was recorded as doubtful.
Of these 370 patients with clinical or bacteriological diagnosis of chancroid 256 had a positive, 36 a doubtful and 53 a negative Ito-Reenstierna test. The test was either not made or not read in 25 cases.
Knott et a!. (7) in a recent publication found that almost half of their 44 patients with chancroid gave positive or doubtful reactions to the Lygranum cutaneous test and concluded that either one-third to one-half of their patients with ehancroid had previous or latent infection with lymphogranuloma venereum or that almost half of the patients with chancroid reacted with lymphogranuloma venereum in a non-specific manner. Brandt and Torpin made similar observations.
In our series only five patients gave a history which suggested a previous lymphogranuloma venereum infection and four patients had buboes characteristic of that condition; however, 42 positive and 18 doubtful Frei skin tests were observed. The 31 positive and 18 doubtful reactions to Frei antigen, in the absence of previous history or clinical findings for lymphogranuloma venereum could be interpreted as co-reactions on a parallergic basis. The number of co-reactions to Frei antigen observed in our patients is considerably smaller than that reported by Knott et al. and may be partly explained by the relatively small series studied by those workers. The Frei test was not applied or the reaction not recorded in 26 of our patients, but even in the evnt that all 26 patients would have had a positive reaction, the total number of co-reactions would not be more than 16 per cent.
The results of the bacteriologic findings and cutaneous tests are presented in tables 4 and 5.
SEROLOGIC STUDIES FOR SYPHILIS
Of the 163 patients with chancroidal lesions but no evidence of syphilis, history of syphilis or previous antisyphilitic treatment, 21 patients gave a positive Kahn reaction. Unfortunately the positive Kahn reaction was checked only in five instances by the Eagle complement fixation and Hinton tests. In those five cases the latter were also found to be positive.
In a number of cases there was a gradual increase in the Kahn qualitative test from doubtful to two plus, to three plus, to four units and in one case the Kahn quantitative titer was as high as twenty units and in another case as high as 40 units. With the clinical improvement of the lesion the titer declined and eventually became negative. There was no correlation between the extent of the chancroidal infection and the height of the Kahn titer.
The positive serum reverted to negative within five days in six cases and within ten days in another six cases. In nine cases it took more than ten days, the longest period was 53 days after beginning of treatment before a complete reversal to negative was observed in the absence of antisyphilitic treatment.
Two of the 21 patients with biologic false positive tests for syphilis had strongly positive Frei tests but did not have a history of clinical signs of lymphogranuloma venereum. They might have been cases of latent lymphogranuloma venereum giving a false positive serum test for syphilis. However, in the other 19 cases there was no evidence of lymphogranuloma venereum and since there was no history of any recent illness or vaccination, which are known to give occasionally false positive serologic tests for syphilis, these positive reactions must be interpreted as biologic false positive reactions for syphilis in patients with chancroid. Table 6 presents the height of the titer and the number of days after beginning of treatment before reversal to negative. TREATMENT Three types of treatment were given: A. Sulfathiazole, which was routinely administered orally as follows: 15 gr. every four hours day and night for three days, followed by 15 gr. four times daily for seven more days. Sulfanilamide powder was applied locally to all lesions. If the lesions were not healed by this time the same dosage was continued until the lesions were healed. Two hundred and seventy-eight patients were treated by this method. The lesions were healed in less than ten days in 108 cases, in ten days in 144 cases, and only 26 cases required more than ten days treatment. B. Sixty-seven patients who had primary or secondary syphilitic lesions which were also infected with H. ducreyi were treated by the intensive feverchemotherapy method (8) for syphilis (eight hours of fever at 105.0° to 106°F., R plus arsenic and bismuth). The lesions were healed within three days in 23 cases, within seven days in seven cases and the other four healed in from seven to nine and one-half days. Thirty-three patients so treated required additional sulfathiazole therapy which was given as mentioned --
above. Nine patients needed up to three days, 19 from four to seven days and the other five from seven to nine and one-half days. C. Twenty-five patients who were treated for primary or secondary syphilis with penicillin2 had a chancroidal infection at the same time and gave us an opportunity to study the influence of penicillin upon chancroidal lesions. Seven patients received 300,000 units of penicillin, 500 units every three hours intramuscularly day and night for seven and one-half days, plus 40 mgm. mapharsen intravenously daily for the same period. The lesions were healed in six patients within seven and one-half days. One patient required six more days for the complete healing of the lesions after penicillin treatment was finished.
Thirteen patients were given 600,000 units of penicillin without mapharsen, 10,000 units intramuscularly every three hours day and night for seven and one-half days. The lesions were healed within seven days in three cases and by the seventh and one-half day in ten cases. However, five patients who received penicfflin over a period of seven and one-half days needed additional sulfonamide therapy for from seven and one-half to 39 days after penicillin treatment was completed. In those cases the lesions with mixed infections by H. ducreyi were rather large. Table 7 presents the number of treatment days and the type of therapy. -- The lymph nodes which either drained spontaneously or had to be drained were healed at the time of discharge.
No relation between the duration of the lesions to the healing time could be observed as can be seen in table 8.
DISCUSSION
From the foregoing presentation it is evident that at the present time we have no single reliable method for making the diagnosis of chancroid. The diagnosis still has to be based on the combination of numerous procedures, such as: clinical examination, positive cultures and smears for H. ducreyi, the Ito-Reenstierna test and the response to treatment. In our series of 370 chancroidal infections in only 59% of the cases were we able to demonstrate the organism in cultures and in only 42.9% on smears.
Our experience with the Ito-Reenstierna test leads us to agree with Knott and his co-workers and others who stated that there are definite limitations to its diagnostic value. With the positive test, even assumed that it is specific, one never knows whether it has resulted from a present or from a previous infection with H. ducreyi. A negative test, on the other hand, does not rule out the presence of the infection. Fourteen per cent of our patients showed a negative test. The fact that 8.5% of the patients showed parallergic reactions to Frei antigen makes the specificity of both Ducrey and Frei skin tests doubtful and further limits the diagnostic value of the Ito-Reenstierna test.
A significant and practically important observation is the biologic false positive test for syphilis in uncomplicated chancroidal infections. While those do occur in numerous other conditions such as yaws, pinta, leprosy, malaria, lymphogranuloma venereum, etc., it is important to know that it may also occur in chancroid. One is, therefore, not justified in assuming the presence of a mixed infection and in starting antisyphilitic therapy with a darkfield negative genital lesion, in the face of the rising titer alone.
If T. pallida cannot be found in the suspected lesions or by aspirating the enlarged lymph nodes and a rising titer is observed it is advisable to wait until conclusive evidence of the presence of syphilis is established before antisyphiitic therapy is administered. Repeated darkfield examinations and further serologic checks using other technics should be employed while observing patients for evidence of secondary signs of syphilis. Although the majority of the false positive Kahn tests were in a low titer group, titers of four units and as high as 40 units were seen.
The administration of sulfonamides is the accepted treatment of choice for chancroidal lesions. llanschell (9) is credited with the first use of sulfanilamide in the treatment of this condition and Kornbleith et al. (10) were the first in this country to use it against H. ducreyi infections. Sulfathiazole has now replaced sulfanilamide and the treatment schedules recommended are as numerous as the papers written on this subject and cannot be mentioned here.
Combes and his co-workers (11) were of the opinion that protracted treatment is unnecessary since the effect of the sulfonamides upon H. ducreyi is rapid and lethal, and stated that they have been unable to demonstrate H. ducreyi in 70% of their patients after 24 hours administration of sulfonamides. The objection to this statement is the unreliability of our present culture method. Ninety per cent of our patients treated with sulfathiazole were cured within ten days. Forty-six grams of sulfathiazole given within ten days was the average dose needed and there were no serious reactions.
An interesting observation was the influence of fever alone, since the additional arsenical and bismuth has no effect upon H. ducreyi. The lesions were healed within three days in 23 patients although those lesions were mostly small and very superficial, and one has to bear in mind that those small lesions heal many times without any treatment at all. In 33 cases dditionaI sulfathiazole had to be given after fever therapy. The number of patients treated with penicillin is small and it is, therefore, difficult to draw conclusions. It also must be emphasized that those patients had early syphilitic lesions at the same time. We did not have the opportunity to study the influence of penicillin on uncomplicated chancroid. If the lesions were small they were healed within seven and one-half days. In five cases where there were large mixed infected lesions additional sulfathiazole was given after seven and one-half days of penicillin administration since the lesions stifi contained pus, although we were not able to demonstrate H. ducreyl in those cases. All lesions healed promptly on additional sulfathiazole therapy. SUMMARY 1. Three hundred and seventy patients with chancroidal infections were studied to evaluate the diagnostic importance of cultural methods and smears f or H. ducreyi, the usefulness of the Ito-Reenstierna skin test, the incidence of parallergic reactions to Frei antigen, and the incidence and significance of biologic false positive reactions for syphilis.
In addition, the evaluation of treatment was undertaken with the sulfonamides, penicillin and fever-chemotherapy.
2. Among the 370 cases, single chancroidal lesions were encountered in 211 patients, while in 159 there were multiple lesions. Left and right inguinal nodes were involved in 126, the left nodes in 132 and the right nodes in 63 cases and no involvement was found in 39 cases.
3. Positive cultures were obtained in 219 cases while H. ducreyi was demonstrated only on smears in 159 cases of the 370 studied. 4 . Of the 370 patients with clinical and/or bacteriological diagnosis of chancroid 256 had a positive, 36 a doubtful and 53 a negative Ito-Reenstierna test. The 31 positive and 18 doubtful reactions to Frei antigen in the absence of previous history or clinical findings for lymphogranuloma venereum could be interpreted as co-reactions on a parallergic basis. 5 . Of the 163 patients with chancroidal lesions, but no evidence of syphilis, history of syphilis or previous antisyphilitic treatment, 21 patients gave a positive Kahn reaction. Titers as high as 40 units were observed. With the clinical improvement of the lesion the titer declined and eventually became negative.
6. Two hundred and seventy-eight patients were treated with sulfathiazole orally. Forty-six grams of sulfathiazole given within ten days was the average dose needed.
Sixty-seven patients who had primary or secondary syphilis lesions which were also infected with H. ducreyi were treated by intensive fever-chemotherapy. The lesions were healed within three days in 23 patients, within seven days in seven patients and the other four healed in from seven to nine and one-half days. Thirty-three patients needed additional sulfathiazole therapy. 7. Twenty-five patients who were treated for primary or secondary syphilis with penicillin had a chancroidal infection at the same time. Ten patients received 300,000 units of penicillin for seven and one-half days and 15 patien4s were given 600,000 units over the same period. If the lesions were small they healed within seven and one-half days; however, five cases needed additional sulfathiazole treatment. DISCUSSION DR. RoBERT B. GREENBLATT: It is refreshing to find a man who is willing to devote his time to the study of so lowly a disease as chancroid. The disease has been accorded the status of step-child to syphilis and gonorrhea. The very fact that such a large number of cases have been picked up in less than two years is significant. Medical authorities connected with the Armed Forces tend to regard chancroid as of little import. 11350 cases can be found in any clinic in one city and if to this number is added the many undiagnosed, then epidemiologically this disease should loom larger than it has in the eyes of venerealogists.
It is true that in itself, chancroid is not a crippling disease and does not, as a rule, present major problems. In some instances chancroid lesions have been diagnosed as syphilitic because of the serologic reaction. Because of the failure to administer specific treatment, the lesions may progress and cause much damage. Not infrequently marked destruction or permanent deformity results. Patients have been incapacitated for many months with extensive phagedenic ulcerations. Chancroid disease really presents a serious problem in many instances.
There is one point that needs clarification. The author stated that 14 per cent of his cases gave negative skin tests. Of these 14 per cent how many had a positive culture?
All of them? There is some discrepancy here. Positive skin tests cannot be expected in all cases. The University of Georgia group found that in every instance a positive skin test was demonstrable in which bubo formation occurred and from which buboes positive cultures of the Ducrey bacillus were obtained. No skin test is perfect. The fact that a few false positive or allergic reactions are encountered does not minimize its value any more than the occurrence of false positives in the serology of syphilis. The test has limitations but it should be remembered that it is to be used merely as another aid in diagnosis. The skin test is negative early in the disease and may not become positive for 14 to 35 days.
it i well to repeat a negative test. Early healing due to treatment in early cases may interfere with immunologic response and a positive skin test may never be obtained. Clinical judgment, auto-inoculation, smears, cultures and skin tests all help to formulate a diagnosis of chancroid.
It is regrettable that nothing was said about auto-inoculation in the effort to establish diagnosis. Auto-inoculation is not a formidable procedure fraught with danger. It is very simple and is a very helpful diagnostic aid. With the sulfonamides proving so specific, one need not fear uncontrollable spread of the auto-inoculations. The Ducrey bacillus may be demonstrated easily on the first take. A second inoculation is rarely needed.
The results obtained with penicillin are interesting and not in accord with the findings of other investigators. Experimentally it has been shown that penicillin is of little value in the prevention of experimentally produced chancroid. Inhibition of growth, in vivo, occurs only in relatively large dosage. In a personal experience limited to three patients, penicillin in 100,000; 200,000 and 600,000 unit dosages, respectively, failed to influence the course of the chancroid lesions. The efficacy of sulfathiazole in therapy is so good that we have, indeed, a potent medicament to cure this social disease.
DB. LESLIE W. KNOTT: Dr. Strakosch's paper is a valuable contribution to the management of cases presenting genital lesions because it emphasizes to the physician the need for using judgment in the interpretation of positive or negative laboratory tests.
Most of my remarks concerning the diagnostic details have been well covered by Dr. Greenblatt, but there are two points which this paper should help us to bear in mind: (1) physicians have a great responsibility in the diagnosis of genital lesions especially in regard to the welfare of the patient and in regard to public health; and (2) we cannot allow the laboratory to do our thinking for us. The interpretation of such tests must be accom panied by good clinical judgment. Dn. MAURICE OPPENHEIM: As a major in World War I, I was in charge of one of the largest military hospitals for venereal diseases. I can congratulate Dr. Strakosch on his paper, and the large number of cases. I agree with Dr. Greenblatt that one of the most important diagnostic measures is autoinoculation. Autoinoculability of chancroid, correctly carried out, is 100 per cent positive, according to my personal experience and that of others. Within 24-48 hours after inoculation a blister develops in the site of inoculation, and you can find an almost pure culture of bacillus JDucrey. Therefore, it is one of the most important diagnostic measures.
Another diagnostic method involves the use of iodoform-collodium. You cover the chancroid with a membrane of iodoform-collodium, and within 24 hours all the other bacterias are killed; you cannot stain them, but the particular chancroid bacillus Ducrey is present. But, as Dr. Knott said, the clinical aspect is much more important in these eases than is laboratory work. Laboratory work can only confirm clinical diagnosis.
I should like to relate one experience with regard to the inoculability of chancroid. Soldiers in my military hospital were aware of this fact, and they inoculated themselves on the legs to prolong their hospitalization. Another point of interest is the percentage of chancroids before, during and after the war. Before the first World War we had about 75 per cent gonorrhea, 5 per cent chancroids, and the remainder syphilis. During the war chancroid increased to about 10-12 per cent in the army and also among the civilian popu-lation, and after the war the number of chancroids dropped to 1-2 per cent, then disappeared almost completely. It would be interesting to know if the same situation will prevail in the present war. The cause may be that soldiers and the civilian population are more promiscuous in war than in peace-time. The chancroid disappeared in Austria and Germany almost completely after the first World War.
Da. MARION B. SULZBERGIR: The importance of this disease is primarily due to its present relatively high incidence and disabling nature. In military hospitals the chancroid cases sometimes outnumber those of syphilis. A second point is that in doubtful cases the diagnosis of this disease should be aided by the employment of all available tests. A laboratory procedure or a skin test can never stand alone; they either tend to confirm or speak somewhat against a diagnosis; and we must recognize the fact that such tests must always be considered in relation to all the other data. Nevertheless, I am sure we all see that of the methods used by Dr. Strakosch and co-workers for the diagnosis of chancroid, the most reliable was the skin test. Less false negatives are obtained in skin tests than in cultures or smears, and on that basis the skin test is the most reliable of all available procedures. Moreover, I would like to say a word about diagnostic autoinoculation. I agree with Doctors Greenblatt and Oppenheim that autoinoculation is the most valuable single diagnostic procedure. It has been generally abandoned for two principal reasons: occasionally we would get a very severe, resistant, progressive phagedenic infection at the site of autoinoculation; and second, when the cultural methods seemed to offer such good diagnostic aids the autoinoculation method was no longer considered essential. From the paper just read we can see this is not true-the cultural method is not the ultimate, and we need more diagnostic aids. With the proper precautions, the procedure of diagnostic autoinoculation was always a very innocuous one in the majority of instances. With the introduction of sulfonamides it appears to me that this method has become entirely safe, and should be used in all doubtful cases. Another point in favor of the autoinoculation is the fact that we can get a demonstration (microscopically or culturally) of the bacillus with much greater ease from the autoinoculation site than from the original ulcer. Another aid to differential diagnosis is the test of response to therapy. If the administration of sulfonamides has a rapid therapeutic effect on the ulcerative lesions we know we have been dealing with chancroid rather than chancre. I think it rather fortunate in that respect that penicillin is not particularly effective in chancroid cases; so that the response or lack of response of the ulcerative lesions to this antibiotic will also be of value in differential diagnosis between syphilitic and chancroidal lesions.
DR. MAURICE J. STRAUSS: I would like to point out that whereas Dr. Strakosch has seen 370 patients with chancroid in about 1 years, in the state of Connecticut, where I live, I doubt whether we would see that many in 20 years.
Such a discrepancy in the number of cases seen would make more of a difference in the results of the cultural methods than in the results of an intradermal test, which is a relatively simple technic. Anyone who has made any attempts to culture the Ducrey bacillus will realize that if this is done only occasionally the percentage of failures will be much higher than if the procedure is being carried out quite frequently. That is why I feel that for the physician who does not live in a community where many cases of chancroid are seen the intradermal test will be the most reliable one.
In addition I should like to emphasize one thing which has been mentioned here earlier today. Laboratory tests are of questioned value but more important than all of them is a knowledge of the clinical picture.
DR. ERNEST A. STRAKOSCH: I wish to thank the discussors for their interesting comments.
